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8QLYHUVLGDGGH&DQWDEULD6SDLQ
(OHFWURQLF FKHPLFDOV FKHPLFDOV DQG PDWHULDOV XVHG WR PDQXIDFWXUH DQG SDFNDJH
VHPLFRQGXFWRUVDQGSULQWHGFLUFXLWERDUGVUHTXLUHH[WUHPHORZFRQWHQWRIPHWDOOLFLPSXULWLHVWR
PLQLPL]H UHOLDELOLW\ SUREOHPV LQPLFURGHYLFHV ,Q RUGHU WR DYRLG FRQWDPLQDWLRQ EHFDXVH RI WKH
FKHPLFDOV WKHPVHOYHVXOWUDSXULILFDWLRQSURFHVVHVEHFRPHQHFHVVDU\ WRDFKLHYHWKHVHH[LJHQW
OLPLWV+\GURJHQSHUR[LGH+2LVRQHRIWKHPRVWHPSOR\HGOLTXLGSKDVHHOHFWURQLFFKHPLFDOV
EHFDXVH RI LWV XVH IRU FOHDQLQJ VLOLFRQ ZDIHU VXUIDFHV RI IRUHLJQ FRQWDPLQDQWV UHPRYLQJ
SKRWRUHVLVWVRUHWFKLQJFRSSHURQSULQWHGFLUFXLWERDUGV
5HYHUVH RVPRVLVPHPEUDQHSURFHVVHV GHPRQVWUDWHG WKHLU SRWHQWLDOLW\ IRU K\GURJHQ SHUR[LGH
XOWUDSXULILFDWLRQ IURP WHFKQLFDO FKHPLFDO WR VHPLFRQGXFWRU UHTXLUHPHQWV >@ DQG RSWLPL]DWLRQ
DFFRUGLQJ WR HFRQRPLF FULWHULD RI GHVLJQ DQG RSHUDWLRQ YDULDEOHV RI LQWHJUDWHG PXOWLVWDJH
FDVFDGHVZHUHFDUULHGRXW>@%RWKSRO\DPLGH3$DQGFHOOXORVHDFHWDWH&$UHYHUVHRVPRVLV
PHPEUDQHV ZHUH WHVWHG 3RO\DPLGH PHPEUDQHV DSSHDUHG DV PRUH SURGXFWLYH LQ WHUPV RI
SHUPHDWH IOX[ EXW WKH HIIHFWLYH OLIHWLPH RI FHOOXORVH DFHWDWHPHPEUDQHVZDV DVVHVVHG WR EH
WKUHHWLPHVORQJHU
$Q\ZD\ ERWK W\SHV RI PHPEUDQHV FDQ EH FRPSHWLWLYH DQG WKH GRPLQDQFH RI HDFK RI WKHP
GHSHQGVRQWKHXQLWDU\PHPEUDQHSULFHV)XUWKHULQYHVWLJDWLRQKDVEHHQFDUULHGRXWWRDQDO\]H
WKH SHUIRUPDQFH RI K\EULG FDVFDGHV FRPELQLQJ 3$ DQG &$ PHPEUDQHV DQG FRPSDUH WKH
UHVXOWVZLWKWKHLQVWDOODWLRQVHPSOR\LQJRQO\RQHW\SHRIPHPEUDQHV
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)LJXUH  (FRQRPLF SURILW DQG SURGXFW TXDOLW\ DV FRQFHQWUDWLRQ RI WKH PDLQ LPSXULW\ IRU WKH
K\EULGFDVFDGHVLQFRUSRUDWLQJWKH3$VWDJHDVWKHILUVWRQH
)RUWKLVFDVHRIVWXG\JLYHQDQDQQXDOFRQVXPSWLRQRIWRQVRIWHFKQLFDOJUDGHK\GURJHQ
SHUR[LGH K\EULG FDVFDGHV KDYH EHHQ OLPLWHG WR QRPRUH WKDQ  VWDJHV DQG WKH\ FRXOG RQO\
LQFOXGHVWDJHRI3$PHPEUDQHV WRSURGXFH6(0,*UDGHK\GURJHQSHUR[LGH 7KH)LJ 
VKRZVWKHUHVXOWVREWDLQHGIURPFDVFDGHV LQFRUSRUDWLQJWKH3$VWDJHDVWKHILUVWRQHDQGWKH
FRPSDULVRQ WR WKH 3$ FDVFDGH XVLQJ RQO\ 3$PHPEUDQHV WKDW UHTXLUHV  VWDJHV IRU +2
6(0,*UDGHDQGWKH&$FDVFDGHVWDJHVDUHUHTXLUHGZKHQXVLQJRQO\&$PHPEUDQHV
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$V LW FDQ EH VHHQ WKH PRVW SURILWDEOH FRQILJXUDWLRQ IRU K\EULG FDVFDGH LV WKDW LQWHJUDWLQJ 
VWDJHVEXW LWKDVWREHWDNHQ LQWRFRQVLGHUDWLRQWKDWWKHSURGXFWRIWKHREWDLQHGSURGXFWLVQRW
FRPSDUDEOHIRUDOOWKHFDVHVWKHFRQFHQWUDWLRQRIWKHPDLQLPSXULW\IRUWKHFDVFDGHVZLWKRU
PRUHVWDJHVLVORZHUWKDQWKHWDUJHWRQHSSEVRKLJKHUSURGXFWTXDOLW\LVEHLQJREWDLQHG
DQGWKHGHILQLWLRQRIE\SDVVVWUHDPVVKRXOGEHFRQVLGHUHG
7KHRSWLPXPFDVFDGHZRUNLQJRQO\ZLWK3$PHPEUDQHVVWDJHVUHVXOWVPRUHSURILWDEOHWKDQ
WKHRSWLPXPILYHVWDJHK\EULGFDVFDGHZKHQERWKXQLWDU\SULFHVDUHHTXDOWRPEXWWDNLQJ
LQWR DFFRXQW WKDW WKH HIIHFWLYH OLIHWLPH RI WKH 3$ PHPEUDQHV FDQ EH FULWLFDO WKH K\EULG
FRQILJXUDWLRQ 3$ ILUVW VWDJH&$ UHVW RI VWDJHV RIIHUV DQ DOWHUQDWLYH WR WKH XVH RI RQO\&$
PHPEUDQHVWKDWUHTXLUHKLJKHUQXPEHURIVWDJHVDQGORZHUHFRQRPLFSURILWIRUWKHVDPHOHYHO
RISURGXFWTXDOLW\
7KH LQIOXHQFHRI WKHSRVLWLRQRI WKHXQLTXH3$VWDJH LQWHJUDWHG LQ WKHFDVFDGHKDVEHHQDOVR
VWXGLHGEXWWKHRXWFRPHVXJJHVWVVOLJKWVLJQLILFDQFHRIWKLVGHVLJQYDULDEOH)LJ
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)LJXUH,QIOXHQFHRIWKHSRVLWLRQRIWKHRQO\3$VWDJHLQDK\EULGFDVFDGHRYHUWKHHFRQRPLF
SURILWRIWKHSURFHVV

7KHRSWLRQRIE\SDVVVWUHDPVWRLPSURYHWKHHFRQRPLFSURILWRIWKHFDVFDGHVZLWKKLJKHUTXDOLW\
SURGXFWWKDQWKHWDUJHWKDVEHHQLQYHVWLJDWHG7KHSRVVLELOLW\RIE\SDVVLQJXQWLORIWKHIHHG
VWUHDPRIHDFKVWDJHWRPL[LWZLWKWKHFRUUHVSRQGLQJSHUPHDWHVWUHDPRIWKHVDPHVWDJHKDV
EHHQ FRQVLGHUHG )RU WKH SDUWLFXODU FDVH RI D ILYHVWDJH FDVFDGH WKH HFRQRPLF SURILW LV
LQFUHDVHG  E\ WKH XVH RI E\SDVV VWUHDPV IRU WKH ODVW WZR VWDJHV  DQG 
UHVSHFWLYHO\DQGPRGLI\LQJWKHUHFRYHU\UDWHVRIWKHVHVWDJHVIURPZLWKRXWE\SDVV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